ABSTRACT To determine whether airway receptors are responsible for the rapid, shallow breathing pattem seen in hypercapnic chronic obstructive lung disease, 10 patients underwent upper airway anaesthesia with inhaled lignocaine in a placebo controlled study. There was a significant reduction in breathing frequency after lignocaine (p < 0.001) that was due to an increase in expiratory time (p < 0.001). The inspiratory time remained unchanged, but tidal volume increased significantly (p < 0.02). It is concluded that, while airway receptors may have a role in determining the frequency of breathing in chronic obstructive lung disease, other factors are responsible for the reduced inspiratory time.
The mechanism of carbon dioxide retention in chronic irreversible obstructive airways disease is not fully understood. While patients with hypercapnia tend to have a low FEV1, there are many with similar degrees of airways obstruction who remain normocapnic.' When these two groups are compared, however, carbon dioxide retainers are found to have a higher breathing frequency, a shorter inspiratory time, and a lower tidal volume than normocapnic patients, resulting in a greater degree of ventilatory dead space and alveolar hypoventilation.'-5 Since most patients with carbon dioxide retention are found to have chronic bronchitis and chronic obstructive lung disease, it has been suggested that vagally mediated lung receptors may be hyperactive as a result of bronchial inflammation and serve to terminate inspiration prematurely, resulting in a reduced tidal volume and a compensatory increase in breathing frequency.246 Inhaled histamine in normal subjects and animals can induce the rapid, shallow breathing pattern seen We have investigated the role of airway receptors in the breathing pattern of hypercapnic patients with chronic obstructive lung disease.
Methods
Ten stable hospital inpatients (six of them women) with chronic obstructive lung disease, a history of chronic bronchitis, and carbon dioxide retention participated in the study. They gave their full consent and ethical approval for the study was obtained from the local ethical committee.
In seven patients breathing patterns were measured with the subjects breathing through a mouthpiece attached to a pneumotachograph (Mercury), The five minute recordings were analysed in 30 second strips and the final breathing frequency, tidal volume, and inspiratory and expiratory times for each run were derived from the means of these measurements. Recordings were analysed by an independent observer, single blind, and the difference between measurements before and after the placebo inhalation were compared with those before and after lignocaine, Students t test for paired samples being used. There was a significant reduction in breathing frequency in the 10 patients when rates before and after placebo were compared with rates before and after lignocaine (p < 0.001) (table 2). The seven patients using the mouthpiece showed a significant increase in tidal volume (p < 0.02) and expiratory time (p < 0.001) (table 3). There was no significant change in inspiratory time. Five patients received placebo first and no order effect on the results was observed. Patient 5 had a very rapid respiratory rate, particularly on day 1 (placebo run). Elimination of this subject, however, had no overall effect on the results.
Discussion
The rapid, shallow breathing pattern of hypercapnic patients with chronic obstructive lung disease and chronic bronchitis can be modified by inhaled nebulised lignocaine. Breathing frequency is reduced owing to an increase in expiratory time and we postulate that this is due to blocking of lung receptors.
There are three known groups of receptor in the lung: the myelinated stretch and irritant receptors and the non-myelinated C fibre mediated receptors, whose role is as yet uncertain but which include the so called J receptors. Stimulation of irritant and C fibre receptors has been shown to induce rapid, shallow breathing in animals and man, with reduction in both inspiratory and expiratory times.68 Blocking these receptors should increase both inspiratory and expiratory times if they are important in influencing the breathing pattern of patients with chronic bronchitis. Stretch receptors are thought to have little influence on the breathing pattern of normal individuals at rest; only when the tidal volume is more than one and a half times to twice the resting value do volume related receptors act to terminate inspiration, preventing further increases in tidal volume. 9 The duration of inspiratory time seems to be set by a central mechanism and remains constant over a wide range of tidal volumes, changes in breathing frequency occurring mainly through changes in expiratory time.9 10 The unsatisfactory method of measuring the respiratory cycle with a mouthpiece in patients with respiratory disease is highlighted in this study. All patients found the procedure unpleasant and the increase in breathing frequency and reduction in tidal volume and expiratory time observed after placebo is probably due to progressive stress since this effect was not observed in patients using the suprasternal pressure capsule, a relatively stress free procedure.
In conclusion, our study suggests that the rapid, shallow breathing pattern of hypercapnic patients with chronic obstructive lung disease is only partially under the influence of afferent discharges from irritant or C fibre receptors or both, which increase breathing frequency by reducing expiratory time. Since inspiratory time is unchanged after blocking of airway receptors inspiratory time is likely to be set, as in health, by a central mechanism rather than by discharges from lung receptors. 
